In cases with a portion of the tumor located also within the dura mater, the dura mater was opened for removal of the intradural tumor. We found the anterior approach to be effective for the total removal of some kinds of cervical dumbbell type neurinomas.
Patients and Methods
Surgery using the anterior approach to the cervical spine was performed for the removal of a cervical dumbbell type neurinoma in four patients. Table 1  summarizes the age, sex, location of the tumor, and initial symptoms of these patients. According to the method for the conventional an terior approach, the patient is placed in a supine position with the neck slightly rotated to the con tralateral side for tumor locating. A transverse skin incision on the tumor side is made at the appropriate level. The field is then opened between the carotid artery and the parathyroid muscle, and the prever tebral space is opened. After reaching the targeted vertebral body, the longus colli muscle of the tumor side is completely exposed. At this time, the tumor located outside the spinal canal may be observed. The longus colli muscle is cut transversely. During this procedure, the Doppler blood flow detector (Pen Doppler; Hayashi Electric Co., Kawasaki, Kanagawa) is very useful to detect the vertebral ar tery. The vertebral artery is controlled by resection of the anterior branch of the transverse processes. After the vertebral artery is disclosed and con trolled freely, the feeding arteries from the vertebral artery to the tumor, provided that they can be con firmed, are coagulated and cut. (Table 2) . Table  2 Operative results
Representative Cases
Case 1: A 58-year-old male was admitted to our department because of numbness of the left arm and muscle weakness in his left upper and lower ex tremities that had begun 3 years previously and grown progressively worse. Neurological examina tion found decreased muscle power and hyper reflexia in the left upper and lower extremities, as well as hypesthesia and hypalgesia over the left C5 7 dermatomes. Preoperative examination revealed enlargement of the intervertebral foramen in the left C5-6 intervertebral space, and a dumbbell type tumor at that level, extending toward the intra and extraspinal canal and compressing the cord toward the right as seen on magnetic resonance (MR) im aging with gadolinium-diethylenetriaminepenta acetic acid (Gd-DTPA) (Fig. 1 left) . Vertebral angiog raphy revealed that the vertebral artery was com pressed toward the medial side by the tumor. The left side anterior approach exposed the C-5 and C-6 vertebrae, then the tumor located in the left paravertebra was carefully separated from the ver tebral artery and excised (Fig. 1 center) . After removal of the extracanal component of the tumor, corpectomy of the C-5 vertebra was performed. Then the component of the extradural tumor in the intraspinal canal was removed, followed by incision of the dura mater to excise the anterior rootlet of the C-6 level, which was swollen due to the tumor. The whole tumor was successfully removed, and an terior fusion using iliac bone was performed ( Fig. 1  right) . Case 3: A 39-year-old female had suffered from nuchal pain for 4 years and was admitted with symptoms of numbness that had gradually appeared in the right upper and left lower extremities. Neu rological examination revealed motor deficit of the right arm, hyperreflexia of both legs, and hypalgesia in the C4-7 dermatomes of the right arm and under the left T-5 sensory area. MR imaging with Gd DTPA revealed a dumbbell type tumor at the right C4-5 intervertebral space and the vertebral artery ( Fig. 2 left) . A right-side anterior approach was performed. After corpectomy of the C-4 and C-5 vertebrae on the right side, the extradural component of the tumor was removed subtotally and without injury to the right vertebral artery, then the dura mater was in cised. The intradural component of the tumor was then easily identified and removed without damag ing the cord (Fig. 2 center) . Finally, the extradural and extracanal residual component of the tumor was completely excised. The tumor had developed from the posterior rootlet of C-5, but the anterior root was preserved. After dural closure, a bone graft was performed (Fig. 2 right) . 
Discussion
The majority of dumbbell type cord tumors are neurinomas, frequently located at the cervical level. Twenty-two of 51 patients we have treated for spinal neurinoma (cervical level 28, thoracic level 17, lum bosacral level 6) over the past 13 years, including the present four cases, had tumors of the dumbbell type. Further, 20 of these 22 cases were located at the cervical level. Therefore, 71% of tumors at the cer vical level were the dumbbell type. This high per centage may be due to the fact that the root of the spinal cord is shorter in the spinal canal at this level than at any other. Prior to selection of the anterior approach for some special cases, we treated 11 cases of cervical dumbbell type neurinoma by the posterior approach. Seven patients with very small extracanal component of the neurinoma had the total tumor removal, whereas four patients with ex tracanal component too large to permit total tumor removal required subsequent surgery for extracanal tumor regrowth.
The anterior or lateral approach have been used at second surgery for cases of cervical dumbbell type tumor originally subtotally removed by the posterior approach. Subtotal removal by the posterior ap proach is a result of the limited operative field and the danger of injuring the spinal cord or vertebral artery.4's,12) Dumbbell type neurinoma at the cervical level with a large extracanal component usually has We described the successful use of the anterior approach, which included two of the four neurino ma cases in this report.") Here we discuss two ad ditional cases of cervical neurinoma in which we used the anterior approach for total one-stage tumor removal. In the previous cases (Cases 1 and 2 cor responding to Cases 3 and 2 of the previous report"), we performed preoperative vertebral an giography to confirm the degree of compression and shift of the vertebral artery and prevent injury to the artery. However, in the additional cases (Cases 3 and 4), vertebral angiography was not used because we had sufficient experience to surgically manage the separation between the artery and tumor, and were able to confirm the vertebral artery on preoperative MR imaging. intra and extradural and paravertebral components; type III has both extradural and paravertebral com ponents; and type IV has both foraminal and paravertebral components (Fig. 3) .3) Figure 4 shows 
Commentary
The authors report surgical extirpation o f cervical dumbbell-type neurinomas, which extended an terolaterally from the intervertebral foramen. The familiar and simple way o f accessing the tumor and the easy identification of the most important vital structure, the vertebral artery, next to the tumor are the great advantages of this approach. Indications for this approach, instead of the posterior approach, were well documented by the authors, who have consider able experience in the surgical treatment of dum bbell-type tumors. It is agreed that preoperative an giography to identify the vertebral artery is not al ways essential even i f the posterior approach is used. The authors could surgically remove a large amount of the intradural component of the tumor through the anterior approach via wide corpectomy. The authors should have mentioned special technical aspects of closing the penetrated and widely opened dura mater and sealing cerebrospinal fluid leakage from their own experience for the benefit of surgeons who may attempt a similar approach. 
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Over the years, we have had experience with five similar such tumors as described in the article by Iwasaki et al. We have looked at various classifica tions of this kind of tumor. Our material was presented to the ANS-CNS Spine Section Meetings. We have modified the old Eden classification. The first classification of the schwannoma cell tumor is by location of the tumor. Some of these tumors are almost entirely intradural. Next, some are the same as Type I or as Picture A (Fig. 3) . These are tumors which are intradural and extradural, without major displacement or enlargement of the bony foramen. Our next group includes both Types II and III where there is major erosion of the neuroforamen and the adjacent facet joint, extending off to the adjacent structures which includes the vertebral artery. Fi nally, there is the group o f tumors which have sig nificant extradural and intraforaminal portions with erosion of both the vertebral body and the facet joints posteriorly. We next try to classify the bony stabil ity, once we have completed our operation. We divide the anterior cervical vertebral body structures into three areas, central and the two lateral aspects. We then divide the posterior structures into three areas, which includes the two lateral facet areas and the posterior laminar and spinous process structures. This basically gives us six quadrants. With removal of just one o f those quadrants, the spine is stable. Removal of two of those quadrants leads to a discus sion on stability, where the primary influential factor is in a pre-existing deformity. Removal or damage of three of those structures makes the spine unstable, in our opinion. This has led us to do many procedures with a unilateral approach just posteriorly where we leave the lamina and spinous process only to do a hemilaminectomy and a partial facetectomy. We have found that this would work well in those cases where primarily the tumor is in the neuroforamen. If there is truly and intradural component, we still prefer to ap proach posteriorly to make sure there is a complete excision from the spinal cord. We think this is the most important structure to have properly protected and decompressed. When we use only the anterior approach, the tumors erode into the vertebral body and are clearly extradural and out the foramen and near the vertebral artery. In the old Eden classifica tion, that would be the Type IV tumors. In this review series, it would be Case 4. In all honesty, Cases 1 and 2 in this report would have had an anterior and a posterior exposure. The posterior exposure would have been a hemilaminectomy, partial facetectomy and removal o f all o f the tumor from the intradural contents, going as far forward as possible. Using the cavitron, we would try to remove as much tumor as possible. We then would allow the patient to recover. Six months later we would do a follow-up MRI scan. If there is a residual tumor, we would then do the an terior resection similar to what the authors here describe. In the anterior reconstruction, we would use a plate for stabilization. These authors are to be con gratulated on their technical skills. As they state, they have found the anterior approach to be effective in the removal of "some kinds of cervical dumbbell type neurilemmomas." This does not apply to all cases. We would only advise caution in those cases where there is extensive intradural components. We still prefer the posterior and anterior approach in those cases, and it can safely be staged.
